also be used to investigate cortical responses to dynamic, on-going speech.
Obleser et al.'s [8] unique approach of pitting intelligibility against semantic predictability to investigate cortical networks is revealing in many ways. First, the data show that speech perception involves a diverse and disparate array of cortical regions beyond the auditory cortex. Second, the structure of the network is revealed to be highly dynamic and dependent on the nature of the interacting signals (intelligibility and predictability). Third, the fronto-parietal system is involved in the monitoring and selection of auditory information, particularly in directing attention to auditory features to both guide short-term memory and access long-term memory representations [12] . Fourth, and finally, it reveals that a greater understanding of brain function will be achieved by not only thinking in terms of 'networks' but also by incorporating more realism into our experimental paradigms. More generally, one hopes that such an approach will take us beyond a search for unitary brain areas that do this or that specific function. Everything an organism does affects its environment. This must be true in a universe unfolding under the laws of thermodynamics -with the inexorable erosion of order prophesied by the second law, the origin and maintenance of the highly ordered arrangements of matter and energy associated with life require it [1] . For this reason, living systems harvest high-grade energy from the environment, usually via sunlight or biomass, to metabolise and reproduce to combat entropic erosion, discarding low grade energy -heat -in their wake [2] .
Nevertheless, traditional evolutionary accounts of life's complexity have it that the direction of influence is reversed: ''organisms adapt to their environment, never vice versa'' [3] . With this apparent paradox as a backdrop, some biologists suggest that evolutionary relationships between organisms and their environments are likely to be more complex and dynamic in nature: organisms can often change their environments profoundly enough to influence the evolutionary dynamics of their own reproductive lineages, the argument goes. In this way, some organisms may actively 'construct' features of their own ecological niches, which can range from the engineering of sophisticated climate-controlled termite 'fortresses' to altering soil chemistry via earthworm composting [4, 5] . A recent study [6] of the behaviour of brood parasitic brown-headed cow birds, Molothrus ater, towards a common host species, the prothonotary warbler Protonotaria citrea, suggests a quality to some potential niche construction activities that is reminiscent of the darker side of human nature -it seems female cow birds 'groom' future victims and 'extort' care for their parasitic brood from some of their reluctant hosts. Adaptive alterations by organisms to their physical environments are often cited as the most compelling examples of niche construction as an evolutionary force [5] . For example, naturalists, including Darwin, have long been fascinated by the soil processing activities of the lowly earthworm [7] . It seems that earthworms actively co-opt the soils they live in and the tunnels they excavate to serve as accessory kidneys, which has allowed their lineages to retain more-or-less aquatic physiologies. They solve osmotic problems by secreting mucus and eliminating calcite from their tunnels, and the well-aggregated soils they 'manufacture' improve soil water-holding potential, which facilitates individual uptake [8] . In this way, earthworms actively and adaptively buffer their lineages from the rigours of a terrestrial existence, which enables them to retain their otherwise mystifying primitive aquatic characteristics in seemingly non-aquatic environs [5] .
Other noteworthy examples of evolutionarily significant niche construction include the construction of elaborate nests, which can themselves be inherited and promote adaptation to shelter-based lifestyles. Termite nest-building is a case in point. Constructing climate-controlled nests facilitates radiation into ultra-arid and thermally stressful habitats, and promotes long reproductive lifespans via reduced extrinsic mortality rates [9] . But reliance on constructions that equilibrate temperature and humidity, and resist the worst that weather or most natural enemies can throw at them, limits opportunities for dispersal and the formation of independent colonies, which is the primary route to direct fitness by the reproductive offspring of the long-lived colony reproductives: the king and queen [10] . This binds lineage success to colony success which, together with vigorous intercolony competition for the inheritable fortresses, can favour individual-level traits that function to enhance group (colony) level performance [11, 12] . It is such factors, along with the high levels of inbreeding that seem to accompany aristocratic-style asset inheritance everywhere, that are central to evolutionary accounts of a striking feature of termite lineages: eusociality [13] .
Nevertheless, despite the preferential exposure enjoyed by such exemplars, there is no reason why niche construction should be limited to adaptive tinkering with the physical environment. Take insect fungus farming, for instance.
A diverse set of insect species actively cultivate fungi for food, including some Old World termite lineages as well as various ant and beetle species. In ants, this ability has only evolved once, resulting in around 200 species of fungus-growing (attine) ants [14] . Such ants generally grow their fungi in subterranean farms fertilised with decaying vegetable matter, either gathered from the plant litter or, in the case of the famous leaf-cutter ants, cut directly from live plants. Such agricultural practices have allowed fungicultural ants to dominate their ecosystems and leaf-cutter ants are among the most damaging pests of human agriculture in Central and South America [14] . Attine ants are totally dependent on their fungi, because their helpless brood is raised on an exclusively fungal diet, which circumvents problems associated with digesting cellulose directly. Further adaptations to this fungivorous lifestyle include the production of antimicrobial secretions from specialised 'organs' to ward off famine-inducing infections by the fungal parasite Escovopsis [15] .
The evolutionary impact of this biological niche construction is driven by a fundamental constraint associated with this lifestyle -a mated female that founds a new colony must seed her new garden with a fungal inoculum from her mother's farm [16] . Indeed, the widespread (and ancestral) wood-eating termites also rely on symbiotic relationships with cellulose-digesting protozoa that must be inoculated into dispersing reproductives if they are going to found or usurp successful colonies [10] . Thus, in both cases, a key feature is the inheritance of biological components of the constructed niche, which is a type of 'ecological inheritance' and lies at the heart of any evolutionarily significant niche construction [5] .
So, have Hoover and Robinson [6] , in their study of brown headed cowbird behaviour in southern Illinois, uncovered another example of evolutionarily significant construction of the biological niche? They set out to test the hypothesis that brood parasites can discourage the evolution of host discrimination against their offspring in the nest by employing Mafia-like extortion tactics [17] . Manipulative experiments were required to establish two key features of this purported extortive behaviour: first, that it is the act of rejecting a parasite's brood per se that provokes retaliation by brood parasites; and second, that such conditional punishment results in lowered fitness for rejecters compared to hosts that accept parasitism of their parental efforts. From this perspective, the effort was well-rewarded.
Previous work by the authors had established a breeding population of a local host of the cowbirds, the prothonotary warbler, that nested in boxes supported by greased poles. This removed predation as a source of nest destruction. Moreover, these warblers never reject the distinctive cowbird eggs from their nests themselves. Hoover and Robinson [6] were able to control the access of cowbirds, which are bigger than the warbler parents, to the nest boxes by manipulating the size of entrance holes. In this way, they demonstrated that nests were only ever destroyed when cowbirds had access to nests throughout the nesting period, and nests were more than twice as likely to be destroyed after cowbird eggs were experimentally removed from the nest than if they were left alone to incubate cowbird eggs, if present. Indeed, no nests were destroyed if cow birds had access to nests before their eggs were removed, but were excluded from such nests after simulated egg-rejection.
That such cowbird retaliation selects against rejection behaviour by their warbler hosts was also evident; nests of simulated egg-rejecters fledged a third as many nestlings, on average, as those that apparently toed the line and 'accepted' brood parasitism by the cowbirds. There was evidence of further seemingly unsavoury cowbird behaviour: Hoover and Robinson [6] report that cowbirds appeared to groom potential warbler parents for their parasitic brood by destroying some nests that had not yet been parasitized to force renesting and thereby create potential victims at the right time in their incubation routine to ensure successful fostering of their young. Indeed, nests that were destroyed by cowbirds were subsequently parasitized at very high rate.
It appears, then, from this neat piece of fieldwork that Mafia-like behaviour by a brood parasite may indeed suppress host discrimination and rejection behaviour as has been suggested [17] . Nevertheless, it is not immediately clear if this is a bona fide example of biological niche construction. After all, where is the reliable inheritance of adaptively crafted biological features of the cowbird niche? Through their actions, female cowbirds do manufacture compliant hosts for themselves but these well-trained warblers will not survive to act as hosts for their daughters' eggs. Nevertheless, conditional punishment ensures that offspring inherit compliant hosts since it discourages the spread of host rejection alleles in the warbler lineages that have had the misfortune to pay the cowbirds' Dane geld over their history.
Perhaps the coevolutionary dynamics that can result from adaptively manipulating other biological lineages within an ecological niche generates enough ecological inheritance to be considered niche construction? Or maybe such an interpretation erodes the distinctiveness of niche construction as an evolutionary process [5] ? Either way, female brown headed cowbirds end up the villains of the piece. And near Chicago of all places!
